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CULTURED DIVERSITY OF ANOXYGENIC PHOTOTROPHIC PURPLE BACTERIA   OF DIVERSE HABITATS OF INDIA


ABSTRACT

Microbial diversity constitutes the most extraordinary reservoir of life in the biosphere and it is the key to human survival and economic well being and provides a huge reservoir of resources which we can utilize for our benefit. Though India is recognized as a one of the top 12 mega diversity regions of the world, prokaryotic diversity is very little studied in our country and the situation is even worse in studying the diversity of an important group of bacteria called Anoxygenic Phototrophic Bacteria (APB), which has a lot of biotechnological potentials (Sasikala and Ramana, 1995). 
The present thesis deals with isolation, purification and Polyphasic characterization and bacterial systematic of anoxygenic phototrophic purple bacteria from diverse habitats of India, which explored India’s rich bacterial diversity.
OBJECTIVES
1.	Isolation, characterization and identification of cultured purple bacteria from diverse habitats of India.

2.	Description of novel taxa, based on polyphasic taxonomic studies.
METHODOLOGY
	Collection of samples from diverse habitats
	Enrichment and isolation of purple bacteria (PNSB & PSB)
	Purification
	Morphological and cultural characterization
	Determination of growth
	Physiological/biochemical characterization
	Genetic characterization
	Phylogenetic analysis 
	Maintenance of stock cultures by lyophilisation
	Submission of sequences to EMBL database
	Deposition of type strains in culture collections
Cell morphology (cell shape, cell division, cell size, flagella and visible internal or external structures) was observed by phase contrast microscopy (Olympus BH-2) and transmission electron microscopy (Hitachi H-7500 Model). For TEM examination, cells were subjected to negative staining with phosphotungstic acid and grids were examined under H-7500 Hitachi model electron microscope. Motility was examined by hanging drop method. Growth at various concentrations of NaCl (0-10%, w/v, at intervals of 0.5%) different pH (pH 5.0-10.0, at intervals of 0.5 pH units) and temperature range (5-45 0C, at intervals of 5 0C) was investigated in the medium described above. Utilization of organic compounds as carbon source/electron donors under photoheterotrophic growth was tested in  the above medium containing the specific organic compound (0.35 %, w/v) in the presence of yeast extract (0.01 %, w/v). Na2S.9H2O (0.1, 0.5,1 mM) and 1mM each of MgSO4, Na2S2O3, S0, SO3-, cysteine, thioglycolate were tested for sulfur source. Nitrogen source utilization was tested by replacing ammonium chloride with urea, nitrate, nitrite, glutamate and glutamine at 0.06% (w/v). Vitamin requirement was tested by replacing yeast extract with different vitamins (vitamin B12, biotin, niacin, PABA, pantothenate, pyridoxal phosphate, riboflavin, thiamine and a mixture of all the above vitamins [0.02 %, w/v]) as growth factors. 
The optical density of culture was measured after incubation for 2, 4 and 6 days. In-vivo absorption spectra were measured with a Spectronic Genesys 2 spectrophotometer in sucrose solution (Trüper & Pfennig, 1981). For pigment analysis, 1 L of the 48 h grown culture was harvested by centrifugation (16000 rpm x 10 min). The supernatant was discarded and the pellet was washed twice with 0.1% NaCl solution and lyophilized. Pigments were extracted with methanol: acetone (7:2) from the lyophilized cells. Carotenoid composition was analyzed by using HPLC [Solvent system used: 50:40:10 – Acetonitrile:Methanol:Ethylacetate; Flow rate: 1ml.min-1; column: luna 5 μm, C18, 250 x 4.6 mm phenomenex; Photo Diode Array (PDA) detector (400-800nm); wavelengths monitored at 450, 500 and 550 nm]. Fatty acid methyl ester analysis of cells grown photoheterotrophically at 30 C for 96 h were identified according to the classical system of instructions for the Microbial Identification System (Microbial ID; MIDI) [Sasser (1990); revised-www:midi-inc.com] which was outsourced through Royal Research Labs, Secunderabad, India. Growth was followed turbidometrically by measuring increase in optical density (OD) at 660 nm. Quinones were extracted with a chloroform-methanol mixture, purified by TLC, and analyzed by HPLC (Imhoff, 1984; Hiraishi & Hoshino, 1984). 
Cell material for DNA isolation was taken from 1-2 ml of well grown liquid culture. DNA was extracted and purified by using the QIAGEN genomic DNA buffer set. Recombinant Taq polymerase was used for PCR, which was started with the primers 5’–GTTTGATCCTGGCTCAG–3’ and 5’–TACCTTGTTACGACTTCA–3’ (Escherichia coli positions 11-27 and 1489-1506, respectively). Sequences were obtained by cycle sequencing  with the SequiTherm  sequencing kit (Biozym) and the chain termination reaction (Sanger et al., 1997) using an automated laser fluorescence sequencer (Pharmacia). The identification of phylogenetic neighbors and calculation of pairwise 16S rRNA gene sequence similarity was achieved using the NCBI-BLAST search (Altschul et al., 1990) and EzTaxon server (Chun et al., 2007). The CLUSTAL_W algorithm of MEGA 4 was used for sequence alignments and MEGA 4 (Tamura et al., 2007) software was used for phylogenetic analyses. Distances were calculated by using the Jukes and Cantor correction in a pairwise deletion procedure. Unweighted pair group with mathematical average (UPGMA), neighbor-joining (NJ), minimum evolution (ME) and maximum parsimony (MP) methods in the MEGA4 software were used to construct phylogenetic trees. Percentage support values were obtained using a bootstrap procedure. For DNA G+C, chromosomal DNA was isolated and purified (Marmur, 1961). DNA was hydrolysed and resultant nucleotides were analyzed by reverse phase HPLC using the methods of Mesbah et al. (1989). The taxonomic relationship between the strains was examined using DNA-DNA hybridization. Genomic relatedness was determined using a membrane filter technique (Tourova & Antonov, 1987) using a DIG High Prime DNA labeling and Detection Starter Kit II (Roche). Hybridization was performed with three replications for each sample (control: reversal of strains was used for binding and labeling) and the mean values are quoted as DNA-DNA relatedness.
SIGNIFICANT RESULTS
	Phototrophic purple bacteria are widely distributed in the most of the habitats tested
	Thirty five (35) strains of phototrophic purple nonsulfur bacteria and 24 strains of purple sulfur bacteria were isolated.
	Strains of the genus Marichromatium of purple sulfur bacteria, and Rhodobacter and Rhodopseudomonas of purple nonsulfur bacteria could be cultured abundantly from marine and fresh water habitats respectively.
	First report of strains of the genera Rhodomicrobium, Blastochloris and Rhodothalassium from India
	Eight (8) strains of purple nonsulfur bacteria and 1 strain of purple sulfur bacteria were subjected to detailed characterization using polyphasic taxonomy.
	Description of novel species, Rhodobacter maris JA276T sp. nov., Rhodobacter megalophilus JA194T sp. nov., Rhodobacter aestuarii JA296T sp. nov., Blastochloris gulmargensis JA248T and Ectothiorhodospira salini JA430T sp. nov. is validly published.
	Description of two novel species, Rhodopseudomonas parapalustris JA310T and Rhodopseudomonas harwoodiae JA531T is under revision.
	Geographical mapping of isolates was done.
	Most of the strains isolated were preserved by lyophilization, while the 16S rRNA gene sequences are deposited with EMBL.
	The type strains are available at DSMZ /ATCC /JCM /KCTC/ NBRC/ABRC and are accessible to public.


